UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 



ATTORNEY DOCKET NO. [ 



APPLICATION NO. FILING DATE 



FIRST NAMED INVENTOR 



:!8/897,S39 07/21/97 NISHIMOTO 



r 



MM91/0619 



LORUSSO S< LOUD 

3137 MT VERNON AVENUE 

ALEXANDRIA VA 22305 



EATON. K 

ART UNIT I PAPER NUMBER | 



2823 
DATE MAILED: 



06/19/01 



Please find below and/or attached an Office communication concerning this application or 
proceeding. 

Commissioner of Patents and Trademarks 



PTO-90C (Rev. 11/00) 



1- Fila Copy 



Office Action Summary 



Application No. 

08/897,839 



Kurt M. Eaton 



Applicant(s) 

NISHIMOTO ET AL 



2823 



.. The MAILING DATE of this com munication appears on the cover sheet with the correspondence address - 

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

' ESensions onime may be available under the provisions of 37 CFR 1.136 (a). In no event, however, may a reply be timely Hied 

Failure to reply within the set or e)Ctended period for reply will, by statute, cause the application to become ABANDONED (35 aS.C ^ 1 JJ). 
: In! reply reSd by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )|3 Responsive to communlcation(s) filed on 11 April 2001 . 
2a)n This actionis FINAL 2bM This action is non-final. 

3) 0 Since this application is in condition for allowance except for formal matters Prof ^ution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11 , 453 O.G. 21 3. 

Disposition of Claims 

4) 13 Claim(s) 43-52 is/are pending in the application. 

4a) Of the above claim(s) 49-52 is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) 13 Claim(s) 43-48 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) 0 Claims are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10) 0 The drawing(s) filed on is/are objected to by the Examiner. 

11) 0 The proposed drawing correction filed on is: a)^ approved b)^ disapproved. 

12) 0 The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C.§119 

13) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a)nAII b)n Some*c)n None of: 
1 1 .□ Certified copies of the priority documents have been received. 

2 □ Certified copies of the priority documents have been received in Application No. . 

3 □ copies of the certified copies of the priority documents have been received in this National Stage 
application from the Intemational Bureau (PCT Rule 17.2(a)) 

* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e). 



Attachment(s) 

r-n . n » ^ ,DTn «Q'7\ 18) □ Interview Summary {PTO-41 3) Paper No(s) . 

15) □ Notice of References ^'ted PTO-892 ^^^^^^^^ ^^^^^^ ^^^^.^^^.^^ 

16) □ Notice of Draftsperson's Patent Drawing Review (PTO-94B) 



J Notice ot uranspersons. rdieiii uia».M,a , • 

] Information Disclosure Statement(s) (PTO-1 449) Paper No(s) 24 . 20) U Other. 



and Trademark Office ^^^^^ ^^^.^^ ^^^^^^ Part of Paper No. 27 
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DETAILED ACTION 



Election/Restrictions 

1 Applicant's election w.th tra.etse of cl..s 43-48 .n Paper No. 26 .s acknowledged. The 
t^avets. is on thegtound(s)tha.*e.tet„ative.ethodhypothesi.edb,the examiner fotfot.^ 
thesen,,conduc.otdev,ceofGtoupIHs,mp.c«ca,. This ,snotfoundpetsua.,ve because, 
theafoten.ent,onedalte™t,ve™yotn,aynotbein.ptacnc..the.nven.onsofthetwoG^^^^^ 
d,snnct,ven*at.twas shown *atthe product as c,a..ed,nthe,n,ent»nofGtoup I, can be 
™debyano*etar.dn.atenallyd.ffetentptocessasthatcl.™ed,n*e,n.entionofGtoup.. 
A.gu.ngin,ptact.cal,tyofan.te„at,.en.e*odto.akeadev.cedoesnotnegatetheact*atan 

alternative method to make a device may exist. 

The requirement is still deemed proper and is therefore made FINAL. 
2 aa.ms 49-52arew,thdrawnfromfor*erconsideradonpursua„tto37CFR1.142(b).as 

he,ngdraw„toanonelected invention, *erebe,ngnoanowablegene.corl.nk,ngcl.m.Appl.cant 
timely ffaversed *e restriction (elecnon) requirement in Paper No. 26. 

Clmm Rejections - 35 USC§112 

3 The following is a quotation of the second paragraph of 35 U.S.C. 112: 

matter which the applicant regards as his mvention. 

4 C,aim46isre,ectedunder35U.S.C.m.secondparagraph.asbeing.ndefiniteforf*gto 
parhcularlypointoutanddisunctly claim thesubiect matter which applicantregards as *e 
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5. The te™ "predetermined" .n cl.™ 46 .s a ten. which tenders Ae mdefimte. lite 



term "predetermined' 
ascertaining the requi 
apprised of the scope of the invention 



1" . not defined by the claim, ti.e specification does not provide a standard for 
.scertainingthe requisite degree,.doneofordinar,sBl in theartwouldnotber^ 

Vherein thickness (t^ of i - th insulating film. . in lines 1-2 



6. Claim 46 recites the limitation 
of claim 46. Uere is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 103 

■ . t nn of 3S U S C 103(a) which forms the basis for all obviousness 

7. The following is a quotation ot 3b U.b.i^. lu^^a; 

rejections set forth in this Office action: 

02 of tHs title, if the ifferences between the -^'^^XXTe invention was made to apersonhavmg ordmary 
invention was made. 

8. Cl.™s 43-45. 47. and 48 are rqected under 35 U.S.C. 103(a) as be.ng unpatentable over 

applicants admitted pnor art in view of Matsuura. 

Inreclatnts43«td44.appl,cantsadn„ttedpr,orart shows .nF,^relBformin,a3afirs. 

,„terconnecnonlevel,afirst,nsulann,la,erw.thaf,rsttypeofs.es.af.erform,ngthef.rst 

.„,,,„,,,„,,_,asecond.nsulat,n,la.tw.dtasecond..peofstre.^ 
,er.rstt,peo.tress..rm.ngaconauct,ve.nterconnecnon.a,eronand.ncontactw.th*esecond 

,„.„,.„,la,e.andrepeat.ngthea.re_edstepsh.rorm.n.asasecond,nterco„nection 
„elaseconda,first.nsulat.ngla,erw,ththef.rsttypeofstressonand,ncontactw,ththe 
,.„auc..ve.ntercon„ect.nla,er;afterform.„gthesecondar,fir.t,nsulaU„gla,e, 
_,^second,nsulat.ngla,erw,tH*esecondt,peof*estres.*a.,sd«erent.om*e.^^ 



Application/Control Number: 08/897,839 
Art Unit; 2823 

type of stress; and forming a secondary conductive interconnection layer on and in contact with the 
secondary second insulating layer, wherein the each of the conductive interconnection layers are 
sandwiched between and in contact with insulating layers of both types of stress. Applicants 
admitted prior art also discloses that cracks, due to the type of stress that the second insulating layer 
exhibits, may be formed in the second insulating layer {page 1, line 15 - page 5, line 13} . 

Applicants admitted prior art does not show forming a third insulating layer with the first 
type of stress immediately prior to the formation of any of the conductive interconnection layers (or 
immediately after the formation of the any of the second insulating layers with the second type of 
stress). 

Matsuura shows in Figures 5A-5B forming a first insulating layer (13) with the first type of 
stress over a previously formed conductive interconnection layer (12); after forming die first 
insulating layer, forming a second insulating layer (14) with the second type of stress that is different 
from tiie first type of stress; and immediately after the formation of the second insulating layer with 
the second type of stress, forming a third insulating layer witii the first type of stress. Matsuura also 
discloses that cracks may be generated in iiie second insulating film with the second type of stress 
and further that d^ere is tiie possibility of a stress-migration effect occurring in the conductive 
interconnection layer due to the stress effects exhibited by the second insulating layer. Accordingly, 
the third insulating layer with the first type of stress is formed over the second insulating film with 
the stress of the second type in order to relax the stress present in the structure {column 6, line 62 - 
column 7, line 21). 

It would have been obvious to one of ordinary sk,ll in the art at the .,me the invention was 
made to forn, a thW insulating layer with *e first type of stress immediately prior to *e fon^ation 
of any of the conductive interconnection layers (or immediately after the formation of the any of the 
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seco 
art as in 



,nd insulating layers with the second type of stress) m the invention of applicants admitted prior 
Matsuura since, as evidenced by Matsuura in an equivalent structure such as that found in 
the interconnection levels of applicants admitted prior art, a third layer of insulating material with 
the first type of stress would relax the stress present in the structure and reduce the deleterious 
effects of stress-mi^ation in the conductive interconnects. Accordingly, itwould have been 
obvious that, upon fomiing the third insulating layer as described above, that the conductive 
interconnection layers of applicants admitted prior art in view of Matsuura within the various 
interconnect levels would have been in contact with the first and third insulating layers with the 
stress of the first type such that the conductive interconnection layers would have been sandwiched 
between and in contact with the first insulating layer and the third insulating layer so as to suppress 
bending of the interconnection layer. 

In re cUm 45, both applicants admitted prior art and Matsuura show wherein the first type 
of stress is compressive stress and wherein the second type of stress is tensile stress {see applicants 
admitted prior art at page 1. line 1 5 - page 5, line 13 and Matsuura at column 6, line 62 - column 7, 
line 21). 

In re claim 47, applicants admitted prior art shows wherein the forming of the first insulating 
film with the first type of stress is by plasma CVD {page 1, line 15 - page 5, line 13) . 

Applicants admitted prior art f^ls to show wherein the fomiing of the third insulating film 
with *e first type of stress is by heating for reaction a gaseous mixmre including at least an organic 

silane and oxygen. 

Matsuura shows wherein the Aird insulating film with the first type of sn-ess is by heating 
for reaction a gaseous mi.mre including at least an organic silane and oxygen (column 6. line 62 - 
column 7, line 21}. 
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In re claim 48, applicants admitted prior art substantially discloses the invention as claimed 
but fails to show wherein the conductive interconnection layer is made of aluminum. . 

Matsuura shows wherein conductive interconnection layers may be made pf aluminum 
{column 4, lines 57-61}. 

It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to form the conductive interconnection layers of applicants admitted prior art in view of 
Matsuura out of aluminum since, as evidenced by Matsuura, aluminum is a well known material 
which can be formed into a conductive interconnection layer, and the selection of a known material 
on the basis of its suitability for the intended use involves only routine skill in the art. 
9. Claim 46 is rejected under 35 U.S.C. 103(a) as being unpatentable over applicants admitted 
prior art in view of Matsuura as applied to claim 43 above, and further in view of Harriott. 

In re claim 46, applicants admitted prior art in view of Matsuura substantially discloses the 
invention as claimed but fails to show wherein a thickness (t^ of the i-th insulating film of the stress 
adjusted film is determined so as not to exceed a predetermined stress (o^ of the overall stress 
adjusted insulating film where the stress (aj is calculated as: (aj = I,., " t, x a„ wherein a, is stress 
in the i-th insulating film and is positive when tensile stress and negative when compressive stress. 

Harriott teaches wherein a laminated insulating film made of individual laminae stressed in 
either tension or compression can be made to exhibit a compressive stress. Harriott also shows tiiat 
the thicknesses of the individual insulating layers in the laminate contributes in affecting the overall 
stress in the laminate {column 3, lines 11-13 and 25-30} . 

It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to form the compressive stressed and tension stressed insulating layers of applicants admitted 
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prior art in view of Matsuura such that they had an overall stress in compression as suggested by 
Harriott in order to avoid problems associated with delamination and to ensure a reliable device. 

Applicants admitted prior art in view of Matsuura and Harriott still does not show wherein 
liie overall stress (a^ is calculated as; (o^ = S,.," t, x a, wherein a, is stress in the i-th insulating film 
and is positive when tensile stress and negative when compressive stress. 

It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to characterize the overall stress in the laminate in applicants admitted prior art in view of its 
modifiers according to the aforementioned equation since the aforementioned equation is a well 
known equation used to describe the stress exhibited in a laminated film based solely on the stress 
and thickness of its constituents. 

Response to Arguments 

10. Applicant's arguments with respect to claims 43-48 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

11, Paper related to this application may be submitted directly to Art Unit 2823 by facsimile 
transmission. Papers should be faxed to Art Unit 2823 via the Art Unit 2823 Fax Center located in 
Crystal Plaza 4, room 4C23. The faxing of such papers must conform with the notice published in 
the Official Gazette, 1096 OG 30 (15 November 1989). The Art Unit 2823 Fax Center number is 
(703) 308-7722 or -7724. The Art Unit 2823 Fax Center is to be used only for papers related to Art 
Unit 2823 applications. 
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Any inquiry concerning this communication of earlier communication from the examiner 
should be directed to Kurt Eaton at (703) 305-0383 and between the hours of 8:00 AM to 4:00 PM 
(Eastern Standard Time) Monday through Friday or by e-mail via kurt.eaton@uspto.gov . 




